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Abstract 
Purpose. Due to the top level performances obtained in women’s weightlifting, specialists in the field are required to make new reflections. 
One of the most important factors that contribute to achieving performance is the concentration of attention. Our study aims at analyzing 
some aspects related to concentration times. 
Method. In order to develop our research, we selected eight top female athletes aged 16 to 31 years old in the 53 kg weight class, belonging 
to different European sports clubs (2 from Turkey, 2 from Poland, 1 from Spain, 1 from Bulgaria and 1 from Ukraine). In order to be able to 
objectify concentration time, we have used the computerized method. The equipment we used included a computer, a camera and the 
AviSynth software for processing video material. We conducted our research in two stages: 1st stage, 03-13 April 2009, when we selected 
and assessed the female athletes; 2nd stage, 15 April-31 October 2009, when we processed and analyzed the collected data. 
Results. The female athletes’ picture-based technical performance and specific behaviour were analyzed by means of the AviSynth 
software. We recorded and analyzed the following concentration times: concentration time for each successful and failed attempt; mean 
value of the individual concentration times for all attempts; mean value of the tested group’s concentration times for all the attempts. 
Conclusions. When women athletes lift a heavier weight, their concentration time is shorter in most cases. The concentration time for the 
first attempt was longer than for the second and third attempts in four out of the eight athletes included in our study. The mean value of the 
concentration time for the three attempts, in each of the tested subjects, has ranged between 26.24 and 3.5 seconds. 
© 2013 The Authors. Published by Elsevier B.V. 
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1. Introduction 
The modification of the weightlifting regulations concerning the shorter length of time within which the athletes can hold 
the bar and, respectively, lift it, has induced major changes in the training strategy. Among the most important training 
aspects, with a significant impact on the performance achievement, attention (Ajan and Baroga, (1988), respectively the 
concentration time (Collet, 2002; Nicu, 1993) plays a particular role. 
Through the present research, we try to prefigure the way in which the female weightlifters concentrate prior to the barbell 
lift, because different studies state that this is the athletes’ maximal concentration moment. Thus, we can construct a model 
(Holdevici and Vasilescu, 1988) which practically expresses the performance athletes’ adaptation to the new regulations 
imposed by the International Weightlifting Federation, as to the concentration time duration. 
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We mention that this study strictly refers to the concentration moment prior to the barbell lift (from the feet planting on 
floor until the barbell leaves platform), a moment that makes part of the barbell lift algorithm, without making any reference 
to the duration of the other times included in the barbell lift algorithm, although they are specified in the results of our 
research. 
2. Research design 
2.1. Objectives 
 
Our main objectives are: 1. to identify the concentration times for the clean and jerk style, in relation to the selected 
athletes’ weight class; 2. to establish an approximate model for the concentration time duration. 
 
2.2. Hypothesis 
 
The concentration time influences sports performance. 
 
2.3. Methods 
 
For the good development of the present research, we had in view two aspects: to involve in our study some top 
performance athletes from different countries of the world and to analyze the behaviour specific to the weightlifters who 
participate in major competitions. 
Thus, we selected eight top female athletes aged 16 to 31 years old, 53 kg weight class, belonging to different European 
sports clubs, respectively: 2 from Turkey, 2 from Poland, 1 from Spain, 1 from Bulgaria and 1 from Ukraine. 
In order to objectify the concentration time, we resorted to some modern means (Epuran, 20110), by using the 
computerized method. The necessary equipment was made up of a computer, a camera and the AviSynth software, by means 
of which we processed the video records. 
We developed our research on two stages: 1st stage, 03-13 April 2009, when we selected and assessed the female athletes; 
2nd stage, 15 April-31 October 2009, when we processed and analyzed the collected data. 
 
2.4. Results 
 
To facilitate the identification of the terms mentioned in the following tables, we shall give some explanations: 
N.P. (surname and name); M1 (moment 0, first contact of the athlete’s soles with the competition platform); M2 (he plants 
his feet under the barbell axis); M3 (he grasps the barbell); M4 (he raises the barbell from platform); M5 (he holds the barbell 
overhead); Kg (lifted kilograms); R (successful attempt); N (unsuccessful attempt). 
By means of the methods used within our experiment, we obtained the following results: 
Table 1. Subjects of the research  
Crt. no. 
Competition 
number N.P. 
Date of 
birth Country  
Body 
weight 
1 10 A..D. 01.01.1982 TUR 52.57 
2 48 V.A. 21.03.1980 FRA 51.3 
3 74 J.L. 07.11.1988 POL 52.67 
4 127 E.B. 15.07.1984 TUR1 52.23 
5 136 A.G. 18.07.1978 ESP 52.58 
6 194 B.K. 10.05.1993 BUL 52.32 
7 225 N.T. 07.11.1984 UKR 52.32 
8 226 M.R. 06.11.1986 POL1 52.81 
 
354   Teodoru Marian Daniel and Murareţu Daniel Constantin /  Procedia - Social and Behavioral Sciences  117 ( 2014 )  352 – 356 
Table 2. Structure of the two-hand clean and jerk style and duration of its moments – first attempt 
 
Nr.crt. N.P. ğARA. M.0 M2 M3 M4 M5 Kg.ridicate R=N
1 V.A. FRA 22040 22072 22392 22728 23100 93 REUSIT
2 E.B. TUR1 23574 23639 23706 23740 24029 95 REUSIT
3 A.G. ESP 24259 24486 24668 24970 25407 95 REUSIT
4 B.K. BUL 25667 25759 25898 26215 26458 95 REUSIT
5 M.R. POL1 32840 32980 33047 33133 33377 100 REUSIT
6 N.T. UKR 33847 33972 34064 34289 34610 100 REUSIT
7 A.D. TUR 40476 40623 40708 40874 41178 103 REUSIT
8 J.L. POL 45099 45151 45213 45523 45914 105 REUSIT  
 
Table 3.Structure of the two-hand clean and jerk style and duration of its moments - secondattempt 
Nr.crt. N.P. ğARA. M.0 M2 M3 M4 M5 Kg.ridicate R=N
1 V.A. FRA 26949 27058 27343 27723 28183 96 REUSIT
2 E.B. TUR1 28490 28910 29048 29329 29910 98 REUSIT
3 A.G. ESP 34891 34960 35017 35041 35296 100 REUSIT
4 B.K. BUL 35400 35490 35497 35985 36252 100 REUSIT
5 M.R. POL1 41724 41828 41892 42082 R 103 NEREUSIT
6 N.T. UKR 46105 46111 46154 46324 R 105 NEREUSIT
7 A.D. TUR 49488 49534 49564 49925 R 111 NEREUSIT
8 J.L. POL 43880 44072 44091 44380 R 103 NEREUSIT  
 
Table 4.Structure of the two-hand clean and jerk style and duration of its moments - thirdattempt 
Nr.crt. N.P. ğARA. M.0 M2 M3 M4 M5 Kg.ridicate R=N
1 V.A. FRA 30346 30473 30768 31120 R 98 NEREUSIT
2 E.B. TUR1 36860 36930 37007 37287 37778 101 REUSIT
3 A.G. ESP 37961 38048 38249 38625 38928 102 REUSIT
4 B.K. BUL 39240 39304 39365 39537 39764 103 REUSIT
5 M.R. POL1 43022 43087 43133 43168 43463 103 REUSIT
6 N.T UKR 46685 46746 46830 46953 47226 105 REUSIT
7 A.D. TUR 47922 48010 48196 48371 R 106 NEREUSIT
8 J.L. POL 51872 51929 51985 52431 R 111 NEREUSIT  
 
Table 5. Difference between the moment when the athlete plants his feet under the barbell (M2) and the moment when he raises the 
barbell from platform (M4) – first attempt 
Nr.crt. N.P. ğARA M2 M4 Kg.ridicate R / N
1 V.A. FRA 22072 22728 93 REUSIT
2 E.B. TUR1 23639 23740 95 REUSIT
3 A.G. ESP 24486 24970 95 REUSIT
4 B.K. BUL 25759 26215 95 REUSIT
5 M.R. POL1 32980 33133 100 REUSIT
6 N.T. UKR 33972 34289 100 REUSIT
7 A.D. TUR 40623 40874 103 REUSIT
8 J.L POL 45151 45523 105 REUSIT  
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Table 6. Difference between the moment when the athlete plants his feet under the barbell (M2) and the moment when he raises the 
barbell from platform (M4) – second attempt 
 
Nr.crt. N.P. ğARA M2 M4 Kg.ridicate R / N
1 V.A. FRA 27058 27723 96 REUSIT
2 E.B. TUR1 28910 29329 98 REUSIT
3 A.G. ESP 34960 35041 100 REUSIT
4 B.K. BUL 35490 35985 100 REUSIT
5 M.R. POL1 41828 42082 103 NEREUSIT
6 N.T. UKR 46111 46324 105 NEREUSIT
7 A.D. TUR 49534 49925 111 NEREUSIT
8 J.L POL 44072 44380 103 NEREUSIT 
Table 7. Difference between the moment when the athlete plants his feet under the barbell (M2) and the moment when he raises the 
barbell from platform (M4) – third attempt 
Nr.crt. N.P. ğARA FRAMEURI SECUNDE Kg.ridicate R / N
1 E.A. FRA 30473 31120 98 NEREUSIT
2 E.B. TUR1 36930 37287 101 REUSIT
3 A.G. ESP 38048 38625 102 REUSIT
4 B.K. BUL 39304 39537 103 REUSIT
5 M.R. POL1 43087 43168 103 REUSIT
6 N.T UKR 46746 46953 105 REUSIT
7 A.D. TUR 48010 48371 106 NEREUSIT
8 J.L. POL 51929 52431 111 NEREUSIT  
 
Table 8. “Frame” transformation into “seconds” - first attempt 
Nr.crt. N.P. ğARA FRAMEURI SECUNDE Kg.ridicate R / N
1 V.A. FRA 656 26.24 93 reusita
2 E.B. TUR1 101 4.04 95 reusita
3 A.G. ESP 484 19.36 95 reusita
4 B.K. BUL 456 18.24 95 reusita
5 M.R. POL1 153 6.12 100 reusita
6 N.T. UKR 317 12.68 100 reusita
7 A.D. TUR 251 10.04 103 reusita
8 J.L. POL 372 14.88 105 reusita  
 
Table 9. “Frame” transformation into “seconds” - second attempt 
Nr.crt. N.P. ğARA FRAMEURI SECUNDE Kg.ridicate R / N
1 V.A. FRA 665 26.6 96 REUSIT
2 E.B. TUR1 419 16.76 98 REUSIT
3 A.G. ESP 81 3.24 100 NEREUSIT
4 B.K. BUL 495 19.8 100 REUSIT
5 M.R. POL1 254 10.16 103 NEREUSIT
6 N.T. UKR 308 12.32 103 REUSIT
7 A.D. TUR 213 8.52 105 NEREUSIT
8 J.L. POL 391 15.64 111 REUSIT  
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Table 10. “Frame” transformation into “seconds” - third attempt 
Nr.crt. N.P. ğARA FRAMEURI SECUNDE Kg.ridicate R / N
1 V.A. FRA 647 25.88 98 NEREUSIT
2 E.B. TUR1 357 14.28 101 REUSIT
3 A.G. ESP 577 23.08 102 REUSIT
4 B.K. BUL 233 9.32 103 REUSIT
5 M.R. POL1 81 3.24 103 REUSIT
6 N.T UKR 207 8.28 105 REUSIT
7 A.D. TUR 361 14.44 106 NEREUSIT
8 J.L POL 502 20.08 111 NEREUSIT  
 
2.5. Interpretation and discussions  
 
We emphasize the following aspects: the subjects of our research are positioned in the value group “A” (the highest 
performance level). The female athletes’ ages significantly differ: 15 years separate the youngest from the oldest one.  
We structured the activities specific to barbell lift and we noticed the existence of 5 phases, with different resolution times. 
Each one of these phases (moments) represents, from the theoretical point of view, the skill specific to the barbell lift 
(identical to all the weightlifters), but, from a practical point of view, this skill is specific to each athlete, if we refer to the 
execution and concentration times. 
We mention that the AviSynth software used by us to identify the concentration time records the number of frames per 
second, which determined us to transform them into seconds. 
3. Conclusions 
As compared to other research made by us, approaching the same topic but conducted on male athletes, we have found 
that, in female athletes, concentration time is longer.  
The concentration time is in inverse ratio to the lifted weight, which means that the heavier the lifted weight, the shorter 
the concentration time.  
The concentration time in the first attempt is longer than in the second and the third attempts, in four out of the eight tested 
athletes. The concentration time mean for the three attempts made by each athlete is comprised between 26.24 seconds and 
3.5 seconds. 
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